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Description 

modes of other Wlammawy mediators. Ik. SUM (IL '^"""^ o!n -osutl m o.» «d M« 
,. distinctive riding I. «** o. th. TNFs ,s the y** ^ iribo.es to me 

J,, pp. mm PW . Key '<* * «• 7, o SLS sh.«in 9 

Other studies have shown that molecules related to the TN F rece ^ (1 > Bjndi Proteins , 

.1966-11973). Immunological evidence indicated ^^.^^VJ Actively) Antibodies to 
molecular species of the cel. surface TNF-R (the jp. ,. , and yp^ "^^^StL ot the two 
each of the two soluble proteins were shown ^ to b ock *^^™* a ^ nsX one of lhe ^ soluble 
receptors and could be used to immunoprec ipi tate the rj^^TrtW h, cells which express the 

proteolytic cleavage, or by a different ^^S^ 1 ^!^^ length receptors, 
the cDNAs for the receptors to f ^-7^ wcDNAm clone 8 thege ^ ^ ^ 

clones which encode truncated, soluble forms of •"^^J^Sf encoding soluble forms of the 
suggested that these latter clones are denved ^^^^SS>!^^ differently spliced 

so sequence of the encoded protein. 

(A) shows the probes used for screening for the cDNA wherein: 

gis^rsisC^ssffi - ~ - - — - 



30 



35 



40 



45 



3 



EP 0 433 900 B1 



70 



15 



20 



25 



30 



35 



40 



45 



— ^ sequOTCe „, , he TNF .peep.*. 

(C) S ho«s the hydropatn* I»o <*> * fZZZ line) «*« a"""*"" usin ° '" 9 

HydrppPooicity (abo-P th. line)' '^'JS'S^SLSI 9aa« cm*** 9™p (UWCG) 

prpsnnyptive «• and sl»P w*. . V^^Told^ pp-ps; and the (ou, rppeMan 
sites are overlined and the presumptive polyadenylation signal is unw ^ i • 

to TBP-I in CHO cells 

Figure 2 shows the detection of type I TNF-R using i monoc o na. ^ inwnicntne E13 
translfeed-with E 13 cDNA. CHO cells. ^^^^^^ of cells transacted with 
cDNA was placed under the control of ™, w ?.^^^ d J^^x and HeLa cells, were stained with 
an expression vector in which , El 3 was placed £ ^^SlS^SSon with F.TC conjugated s^- 

^^eszszz - * r d when 3 mouse " 

against TNF was used in tne *£SS£^«*> form of the type - TNF-R. 

Figure 3 shows reversed P hase " PL ° °' ™ J? R . 18 ;, ones (see Fig. 2) and a concentrate of the 

A^intrate «*T?££^JS^ P ^ an ^ RP3 °° C °' Umn - E,Uti ° n 
CHO C-6 clone to wh.ch 3 ng pure TBP-I ™' ™ trif , uoro acetic acid (--)• Fractions were 

was performed with a gradient of aceton. r .to in °^ receptor by an ELISA (-). (as 

examined for content of protein (-) and o ^^^^J^^SL o/the CHO C-6 clone, 

^^v-:^^ £ — — - - — form - - recep,or 

(n0t ^!i shows the time course of the release of COOH-termina. amino acids from TBP-I by 
Ca %Te P 5 d S e ow Y s the construction of p.asmid pSV-TBP, which contains the DNA sequence encoding 

" Bp ^°ZTz s z^r: p zz^ «— - — 

encoSiTBP-l fused to the cytomegalovirus Application EP 0 308 378 

"\. ooOH— «. 1-M ~ dp— I » ^-;tS?£T- 
seouence lle-Glu-Asn denoted by broken overhmng at positrons 178-1B0 in ng 

The DNA sequence encod.ng the whole ype I J NF racep ^ £ (L , or even some additional 
domain thereof includes the sequence down to pos,t.on 180 (Asn) or iu l y ) 

amino acids after position 182. transfected cells according to the method of the invention 

The human TBP-I proteins produced by he ^ectea ceiis ^a a broken 

and secreted into the medium may have at ^^^l ^ posmn s 9-^ or lle-Tyr-Pro 

library, thus leading to the cDNA shown in Fig. 1D. 
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The DNAs of positive clones were then inserted into appropriately constructed expression vectors by 
techniques well known in the art. In order to be capable of expressing a desired protein, an expression 
vector should comprise also specific nucleotide sequences containing transcriptional and translations 
regulatory information linked to the DNA coding for the desired protein in such a way as to permit gene 
5 expression and production of the protein. The gene must be preceded by a promoter in order to be 
transcribed There are a variety of such promoters in use, which work with different efficiencies (strong and 

weak promoters). , . „ iH 

The DNA molecule comprising the nucleotide sequence coding for a protein comprising the amino acid 
sequence of TBP-I i e TBP-I, a precursor or an analog thereof, preceded by a nucleotide sequence of a 

w signal peptide and 'the operably linked transcriptional and translational regulatory signals is inserted into a 
vector which is capable of integrating the desired gene sequences into the host cell chromosome. The cells 
which have stably integrated the introduced DNA into their chromosomes can be selected by also 
introducing one or more markers which allow for selection of host cells which contain the expression vector 
In a preferred embodiment, the introduced DNA molecule will he incorporated into a plasm.d or viral 

!5 vector capable of autonomous replication in the recipient host. Factors of importance in selecting a 
particular plasmid or viral vector include the ease with which recipient cells that contain the vector may be 
recognized and selected from those recipient cells which do not contain the vector; the number of copies of 
the vector which are desired in a particular host and whether it is desirable to be able to "shuttle the vector 
oetween host cells of different species. Once the vector or DNA sequence containing the construes) has 

20 been prepared for expression, the DNA construct(s) nay be introduced into an appropriate host cell by any 
of a variety of suitable means: transformation, transfection, conjugation, protoplast fusion, electroporation. 
calcium phosphate precipitation, direct microinjection, etc. 

The eukaryotic host cells are transfected according to the invention with plasmids comprising the cDNA 
encoding the whole type I TNF receptor. Preferred eukaryotic hosts are mammalian cells e g., human. 

25 monkey mouse and Chinese hamster ovary (CHO) cells. They provide the soluble form of the protein, 
besides the cell surface receptor, and provide post-translational modifications to protein molecules including 
correct folding or glycosylation at correct sites. Preferred mammalian cells according to the invention are 
CHO cells 

After the introduction of the vector, the host cells are grown in a selective medium, which selects for the 
3 o growth of vector-containing cells. Expression of the cloned gene sequence(s) results in the production of the 
desired soluble protein, that is secreted into the medium, and may then be isolated and purified by any 
conventional procedure involving extraction, precipitation, chromatography, electrophoresis, or the like. 

In a preferred embodiment, CHO cells are transfected with the type I TNF-R cDNA shown in Fig 1D 
and they produce both the cell surface receptor and TBP-I. its soluble form, and/or precursors and analogs 

ther The data presented in the present application are consistent with the notion that TBP-I - the soluble 
form for the type I TNF-R - constitutes a fragment of the cell surface form of this receptor, corresponding to 
its extracellular domain. The receptor is recognized by several monoclonal antibodies to TBP-I which 
interact with several spatially distinct epitopes in this protein. The amino acid sequence in the extracellular 

40 domain matches the sequence of TBP-I. 

Particularly informative with regard to the mechanism of formation of TBP-I is the finding described in 
the present application, that a soluble form of the type I TNF-R is produced by CHO cells which were 
transfected with the TNF-R cDNA. This implies that cells possess some mechanism(s) which allow(s) the 
formation of the soluble form of the TNF-R from that same transcript that encodes the cell surface form. 

4 5 The low rate of production of the soluble form of the type I TNF-R by the E1 3-transfected CHO cells 
does not necessarily reflect maximal activity. In HT29 cells, the spontaneous release of a soluble form of 
type I TNF-R occurs at about a 10-fold higher rate than that observed with the CHO-R-18 clone. 

A likely mechanism whereby soluble forms of TNF receptors can be derived from the same transcripts 
which encode the cell surface forms is proteolytic cleavage. Indeed, flanking the amino acid residue which 

so corresponds to the NH 2 -terminus of TBP-I there are. within the sequence of amino acids o the receptor, 
two basic amino acid residues (Lys-Arg) which can serve as a site of cleavage by trypsin-Hke Proteases. 
The identity of the proteases which might cause cleavage to take place at the COOH terminus of TBP-I is 
not known. 

The invention will be illustrated by the following examples: 

55 
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EXAMPLE 1: PROCEDURES 

a) nomination of amino acid sequences within the TNF-hindinq p roteins TBP-I and TBP-II 

Th« tnf Bindino Proteins TBP-I and TBP-II were isolated from concentrated preparations of urinary 
oJins u JSZ p e^ously (Engelmann. H.. et a.., (1990) J.Biol.Chem. 265. pp. 1531-1536) by hgand 
^JSSTS^J^^ ^ reversed phase HPLC. TBP-I was cleaved with cyanogen 
b^dfy ending L peptides which, following reduction and alkylation. were isolated by reversed phase 
HPLC T'he ^^tTpeSesTcNBM and CNBr-2 in Table I) were subjected to NH 2 -terminal sequence analyses 
o ' oJsedTquW ^gTphase protein microsequencer (Model 475A. Applied Biosystems Inc., Foster Ctfy 
CA) ^T^equenceTound for one of the peptides (CNBr-1) was identica, to the NH 2 sequence of the mtact 

TBP JSSSh terminal sequence of amino acids in TBP-I was determined by digest ton* ft. protein with 
carboxvoeotidase Y followed by sequential analysis of the released am.no acids. A sample of pure TBP I 
3 "ug ^ wTmted wifh 1 nmoJof norleucine. as an interna, standard, dried ^thoroughly ^and rcsuspe ded U 
ft ul 0 1 M sodium acetate buffer, pH 5.5. containing 0.8 ng carboxypeptidase Y (Sigma, St. Lou.s, MO)^ 
Di^ton wafpllmS at room t/mperature. 2 u, AHquots withdrawn at various f™^°™^ n 
, y , Hlnn o n{ 10 o /o aC etic acid to each, followed by addition of 15 ul 0.5 /o EDTA. iney were men 
IS d to automated^ a^aS analysis Applied Biosystems. U.K. mode. 420A). The results (shown m 
20 F^ncl^te Te sequence -..e-Glu-Asn-COOH. Minor fractions were detected conta-n.ng two or more 

^ sZntswith^TBP-l. were determined by generation of tryptic peptides of the protein. A sample of 
aJm^SZ^ reduced. a.ky.ated and repurified on an Aquapore RP-300 ^rsed-phase.HPL^ 
coin Fractions containing the modified protein were pooled and the pH was adjusted ^to 8.0 with 

25 NaHC03 . Digestion with TPCK-trypsin (238 U/mg, Millipore Corp.. Freehold, NJ) was performed f or 16 h^ 
room temperature at an enzyme to substrate ratio of 1:20 (w/w). T e ° n * o'to^0% 

reversed phase HPLC column (Synchrom, Linden, IN) and the peptides separated by a hnear 0 to 40* 
aStrile gradient in 0.3% aqueous trifluoroacetic acid. The NH 2 terminal amino acid sequences of he 
oSSrandTthe ntact protein (N-terminus) are presented in Table I. The peptides ^numbered 

3 o acco X to «i Wmce. of elution from the RP-P column. In the fractions denoted as 39.44,4*5 and 
5 rlre heterogeneity of sequences was observed, both the major and the secondary sequences are 
presented. 

b) Isolation of cDNA clones 

35 Three mixtures of synthetic oligonudeotide probes (Figs. 1Ab 1Ac) f^^^^jj 
seauence deduced from the NH 2 -terminal amino acid sequence of TBP-I (Fig. 1Aa) were used tor ne 
saeening of cDN A libraries. Initial screenings were carried out with 48-fold degenerated 26-mers into which 
Soxv nosine was introduced, wherever the codon ambiguity allowed for all four nucleobdes (Rg. 1Ab). The 
40 STiZTcSna. was examined by testing their hybridization to two mixed 17-mer nucleot,de 
" containing 96 and 128 degeneracies, corresponding to two overlapping , amino acid sequence^ 

which constitute part of the sequences to which the 26-base probes correspond (Fig. 1Ac an Id). An 

Laboratory Press). 

50 

c) Nucleotide sequencing of the cDNA clones 

cDNA inserts isolated from positive lambda GT11 recombinant phages were subcloned I into the 
nBiuescriot KSU vector Inserts found in lambda ZAP phages were rescued by excsing the p asmid 
55 S SKH in them. usTng the R408 helper phage (Short. J.M.. et a... (1988) NucLAcids Res. 1| pp. 
mSm DNA sequencing in both directions was done by the dideoxy chain termmat,on method 
OvSlapping deletion clones of the cDNAs were generated, in both orientations, by digest, on of th _cDNA 
with ex<^ Nuclease III ("Erase a base" kit. Promega Biotec. Madison. Wl). Single stranded templates denved 
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from these clones using the R408 phage ware sequenced with a T7 DMA potymerase sequencing system 
(Promega). 

d) nnnstitutive expression of the type I human TNF-R in C HO cells 

5 The E13 insert was introduced into a modified version of the pSVL •^^.TS^J'SlS 
me cio mse " nSV2-DHFR plasmid which contains the DHFR cDNA, into DHFR 

methotrexate. 

, 5 el Detection of surface-expressed typ« I TNF-R in the CHO cells 

Binding of radio.abe.led human rTNF to cells (seeded in 15 mm tissue c^re , M ** 
X 1? cells/plate) was quantitated as described before (Holtmann. H. and Wallach. D. (1987) J.Immunol. 

used. 

f) Quantitation of the soluble form of the ty oe I TNF-R by ELISA 
as a standard. 

g) ^ „ . sojubje fnrm of the type I TNF-R i n t he growth medium of the transfected CHO cells and 

50 its analysis bv reversed phase HPLC 

For anaiysis of the soluble receptor ampls we e concentrated 100-fold by 

with this so^on at a Jrate of 0.5 m,min until all unbound proteins were removed, and then 
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(Engelmann, H„ et al.. (1989) J.Biol.cnem. PP- # Amounts of soluble type I 



method. 
EXAMPLE 2 

a) Pinning of the cDNA for th e Type I TNF-R 
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overlap by restriction mopping and sequence analysis^ deposited on 6.12.1989 

Complete analysis of the sequence of the longest of jhe four (CZ .n ^ . P ^ ( _ 
with the Collection Nationale de Cultures de M.croorgan.smes ^^^^ encoded in this 

917) revealed an open reading frame, extended over * ; enfre ^length. JEion nor a stop 
reading frame fully matches the NH.-terminal » pSSn«pondh! 

codon was found in the C2 insert. ^^.^S^JSZ' ^ ^ recombinant ^ 
c^T^^^ 

initiation site, occumng at posit.ons 256-258 .n the nuci^ioeseq v jn 

i=rjs.rn: =s*— - — — - 

(GGCATGG, nucleotides 253-259). sequence ACTAAA, 

m aio, hydiopho* ,a 9 l.n S (see ^ ^ X * in. ^MgnM 

„ signal poptldo vvhoso mo. o 1 o,aicX*opno"c domoio. looalod Wtwoon ..sidoes 191 

so (1989) J.Biol.Chem. 264, pp. 14927-14934). 

b) a mino acid sequen ce in t h e Typ e I TNF-R and relationship to the s jructureof 

TBP-I and TBP-II 

55 The amino acid sequence of the extracellular domain of the 

matches several sequences of amino acds determ.ned TBP-. (T*le I). It cent ns ^ 

rspSngTrC^H 8 ZlX^ttStiS* and. accent to the first 
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^ ™ 1T^T»,1 of this amino add oomposihon is a .«y oi 9 h oom.nl ol eya.ein resides 
' , . . 1D1 ™ positioning ol (no cyalein raaklaea as wall aa ol omar amino ao.ds -illun tha 

s r ,~;n 8 c^aC,o, a uu. ~ £ s^ 9 ™ S 

1 ^ Z S seginoe ol TBP-I corresponds lo . semienoe locaod . to» ammo 

type I TNr receptor, sequent expected, considenng the lack of 

not identical to any sequence in the type I tni- h. ins * Biol.Chem. 265, 

, 5 immunological crossreactivity between the two receptors (Engelmann, H., et al., (1990) J.bioi.o _ 

very close to or adjacent to each other. 
EXAMPLE 3 
25 Expression of the type I TNF-R cDNA 

increase in specific binding of human TNF to the antibodies and . monoclonal antib ody 

40 retention time identical to that of TBP-I (Fig. 3). 
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Cloning of the cDNA undine TBP-I and e ^ession of TBP-I in Chinese Hamster Ovary (CHO) cells 

tion with a plasmid DHFR selectable genetic marker. 
Construction of Expression Vectors 
55 1) SV40 Early Promoter-TBP-I fusion: Plasm id pSV-TBP. 

Constitutive expression of TBP-I can be achieved by using an expression vector that contains the DNA 
sequence coding for TBP-I fused to the strong SV40 early gene promoter (Fig 5). 
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Step 1: 



A DNA fragment coding for TBP-I. including its signal peptide and extending to aminoaad 
m was Spared by PCR amplification. For amplification two oligonucleofdes were used as 
I end primer contains the sequence coding for the first seven am.no ac.ds of 
fhe signal peptide, preceded by six nucleotides; the 9 end oligonucleot.de contain the 
sequence coding for amino acid residues 174 through 180 followed by two stop codens (TGA 
and TAA). 

The conditions for PCR amplification are the following: 





Temperature *C 


Time min 


1 cycle 


94 


6 




50 


2 




72 


4 


30 cycles 


94 


1 




50 


2 




72 


4 


1 cycle 


94 


1 




50 


2 | 




72 


12 



Step 2: 

Step 3: 
Step 4: 



After sequence verification, the amplified DNA fragment was cloned ^ 
site of plasmid pGEM-1 by blunt end ligation. Plasm.ds pTBP-16 and pTBW7 « ^the Wro 
plasmids obtained in this way and they differ in the or.entat.on of the TBP-I .nsert w.th 

rSt^Sin g TBP-I was excised from plasmid pTBP-17 using the two 
adiacent restriction sites Hindlll (at the 5* end) and BamHI (at the 3 end). 
F Sy th7Sgment was cloned between the Hind... and the Bel. restr.ct.on s.tes of the 
expression vector pSVE3. 
The resulting plasmid is called pSV-TBP (Fig. 5). 

2) CMV promoter-TBP-l fusion: plasmid pCMV-TBP . 

A« e ,na«,el». eons«iv. expression .. TBP-I on be ael*ved b, eslne en expression vector the, 

expression vector Rc/CMV. 
The resulting plasmid is called pCMV-TBP. 

Expression of Human TBP-I in CHO Cells 

r*un ..e pun ki DHFR*" lackina DHFR activity, were transformed by CaPO* coprecipitation with a 

wmmmmmm 
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m edium. composed - D*«* ^^^^^ 
10% FCS which had been ^^f^Z^^S ^ -Itures were kept at 37-C and 10% 
MEM a.pha medium withou ^Tent* were isoiated after about 15 days, trypsimzed, 

CO2 and the medium was changed every o uoy 

and grown to mass cultures. tnym idine (DMEM with dialyzed serum) were obtained. 

Transformants able to grow in medium lacking sup ernatant of mixed populations were 

Culture supernatants of individual ^T^^^^^^^ the en2 * me linked ™™™ 5S *l 
S d =edin r ^T^T-? rfo - « P «^ - — — S * ^ 
cells populations. tein can be obtained also by transection of 

m ^Z^T>ir£2?Z soluble domain of the type , W receptor. 
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EXAMPLE 5 

Expression of TBP-I in E. coli 
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F0 r expression of TBP-I in % the ^^^^JC St^W 
aminoacids (Arg) must be removed ^^^^^ pKK223 . 3 that contains the hybrid 
residue. The desired fragment is then f™^^™^* cut w «h the two unique restriction sites 
tryp-lac promoter. To achieve this goal plasm.d l pTBP V ' 24 Hindlll restri ction site is 

synthetic oligonucleotides are used: 

M«t Asp S«r Val Cy« Pro 
5- AATTC ATC CAT ACT GTC TCT CCC 3* 



3. G TAC CTA TCA CAC ACA CCC GTT C 5' 

35 » 
I. , J 

Styl 

ECORX 



40 



45 



«. of plasmid PKK223-3. looted "^J™, „ ^Styl of M TBP-I DNAIrnQn-m 

Sgonucleotia. and !o the StyHMB TBPC tagmM. 
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S. 8. 8. 

j ir 5 



E.coli cells are transfected with this expression vector in order to produce TBP-l 



tf I MSI 



-5 i i IS i MM 

sgf 2§ i S55 §1 I**** 

n|| si s| || SUM 

sit 55 Ml i* 

•3| 5f 55 It* M 55513 
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Table II 



Similarity of the amino acid compositions of the TNF binding protein TBPI and a 
corresponding region in the extracellular domain of the TNF-R (type I) 



Amino acid 



mol/100 mol of amino acids 



TBPI* 



Residues 20-1 80 in the 
extracellular domain** 



Ala 1.7 

Cys 

Asp + 

Glu + 

Phe 

Gly 

His 

He 

Lys 

Leu 

Met 

Pro 

Arg 

Ser 

Thr 

Val 

Trp 

Tyr 



Asn 
Gin 



1.2 
12.8 
10.9 
13.9 
3.2 
6.3 
4.4 
2.8 
6.2 
8.0 
0.4 
3.8 
4.7 
8.1 
6.1 
4.2 

2.4 



4.9 

1.1 

2.4 

3.1 

5.6 

4.3 

2.5 

6.2 

6.8 

0.6 

3.1 

4.3 

9.3 

6.2 

4.3 

0.6 

3.1 



* According to Olsson et al., 1989 

-Residue 20 corresponds to the NH 2 -terminal amino acid of TBPI. Residue 
COOH-terminal residue of TBPI. 



180 is the 
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Claims 

, A motnod .« t. proton .. homan TBP-I (Tun™. Noaoois Facer Binding Protein I = oolubt, 
whole human TNF-RI; 

(b) culturing the transacted eukaryotic cells; and 
o (c) isolating said TBP-I from the medium. 

2 The method according to claim ,. wherein the DNA molecule encoding the whole type 1 TNF receptor 
is the cDNA having the sequence depicted in Figure ID. 

a- „i aim 1 nr 2 wherein the cDNA is introduced into an expression vector and is 

DHFR-deficient Chinese hamster ovary (CHO) cells. 

4. The method according to any one ot Cairns 1 to 3 ^^^^^^S^ 
20 nuc.eotide-«ree medium ^^^T^SS, ^SSL and/or polyclonal 

the TBP-I secreted into the medium is aetectea uy 
antibodies raised against TBP-I. 

5. The method according to any one of claims 1 to 4. wherein said TBP-I obtained is a TBP-I precursor or 
25 analog. 

Patentansprliche 

, Vort*r.n nu, H.rot.llong von menoonlichom TBP-I aumo,-n*ro S o, a W.r.Bin< 1 ur,9 SE ,o.o l n I = HM«. 

- ' ™£$2£Z£££ OTST^— «». * * * — — 

menschlichen TNF-RI codierendes DNA-Molekiil enthalt; 

(b) ZUchtung der transfizierten eukaryotischen Zellen; und 

(c) Isolierung des TBP-I aus dem Medium, 
vertahren nach Anspruch 1, wobei das den vol.standigen Typl-TNF-Rezeptor codierende DNA-MolekOI 
die cDNA mit der in Figur 1 D dargestellten Sequenz ist. 

Svarzellen des chinesischen Hamsters (CHO-Zellen) cotransfiziert wird. 



35 



40 



4. 

45 



Vertahren nach einem der AnsprOche 1 bis 3 wobei die 

gShteten monoc.onalen und/oder po.yc.ona.en Antikorpern nachgew.esen wird. 

Vertahren nach einem der AnsprUche 1 bis 4, wobei das erfcaltene TBP-I eine TBP-I-Vorstufe Oder ein 

TBP-I-Analogon ist. 



50 



Revendications 
1. 



55 



Precede de preparation de TBP-I humaine (Proteine . de .iaison au facteur de necrose tumora.e = 

=S 2& »t5SS£ KTS33Kt- on. -o,o 



d'ADN codant pour I'ensemble du TNF-RI humain 

(b) la mise en culture des cellules eucaryotes de transfection ; et 

(c) I'isolement dudit TBP-I du milieu. 
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Procede selon la revendication 1, dans lequel la molecule d'ADN codant pour I'ensemble du recepteur 
de TNF du type I est I'ADNc ayant la sequence representee sur la figure 1D. 

Precede selon la revendication 1 ou 2, dans lequel I'ADNc est introduit dans un vecteur d'expressior . et 
soumis a une cotransfection avec un vecteur recombinant contenant I'ADNc de d.hydrofolate-riductase 
(DHFR) pour former des cellules d'ovaire de hamster chinois (CHO) presentant une carence en DHFR. 

Precede selon Tune quelconque des revendications 1 a 3, dans lequel les cellules sent ^lectionn^es 
par croissance dans un milieu exempt de nucleotides, des clones ind v,duel * 
croissance en presence de methotrexate, et la TBP-I secretee dans to rn.heu f*™** ™ "Jg" 
d'une reaction avec des anticorps monoclonaux et/ou des anticorps polyclonaux dmges centre la TBP-I. 

Precede selon I'une quelconque des revendications 1 a 4, dans lequel ladite TBP-I obtenue est un 
prScurseur ou un analogue de la TBP-I. 
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A a Asp Ser Val Cys Pro Gin Gly Lys Tyr lie His Pro Gin 
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GCI CTC CCI TTC ATX TAA CTA GCX CT 
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Figure 1 A-C 
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Figure 3 
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